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TEST REPORT OF CLASSIFICATION
FOR DANGEROUS GOODS - LITHIUM METAL AND
LITHIUM ION BATTERIES

Report ID: 201604642781

Sample Name: Lithium-ion'Battery Pack

Model/Type: BT-E8020
Applicant: Sony Electronics (Wuxi) Co., Lid.
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TEST REPORT

Report ID: 20160462781

ProjectLeader: V) #§ & Signature: h%?
Verdict : w i Signature:
lssued By : (i i Signature:

™~

Date of Issue : May. 20, 2016

Test Unit: CQC Intime Testing Technalogy Co., Ltd

Address: East Taihu Technology and Finance City, No.1368 Wuzhong Dadao Rd., Wuzhong Economic
Development Zone, Suzhou, Jiangsu.

Postal code: 215104  Phone: 0512-66303623 Fax: 0512-66303625

Testing location/precedure: East Taihu Technolegy and Finance City, No.1368 Wuzhong Dadao Rd.,
Wuzhong Economic Development Zone, Suzhou, Jiangsu.

Applicant’s name: Sony Electronics (Wuxi) Co., Ltd..

Address: No.27, Changjiang Road, New District, Wuxi, Jiangsu Province

Sample Name: Lithium-ion Battery Pack Trade Mark:  SHIMANO
Model/Type: BT-E8020 Ratings: 36V 14.0Ah
Manufacturer: Sony Electronics (Wuxi) Co., Ltd..

Address: No.27, Changjiang Road, New District, Wuxi, Jiangsu Province

Standard Specification: UN Recommendations on the Transport of Dangerous Goods, Manual of Tests and
Criteria, Part III, sub-section 38.3. Rev.5

Test Procedure: — Non-standard Test Method: —

Test ltem: Altitude Simulation, Thermal Test, Vibration, Shock, External Short Circuit, Impact, Overcharge,

Force Discharge

Date of receipt of test item: Apr. 12, 2016

Test Period: Apr. 14, 2016 ~ May. 16, 2016

Conclusion: The Submitted Sample(s) Meet the Requirement of the Standard.

Testing Conditions: Temperature: 21.5°C ~25.2°C  Relative Humidity: 53.7%~65.5%
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Battery Critical Component List
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Manufacturer

No Name Model/Type Remarks
1 BMS BQ77PLI00 Texas Instruments -

2 Cell 18650VC7 -

3 Intercell tabs Ni -

4 Plastics cases and Lida PC KINGFA

5 Fuse = -

6 -

7 -

8 -

9 -

10 -

Cell Main Chemical Composition
No Name Component Manufacturer Remarks
. Lithium Nickel Cobalt
1 Cathode material Aluminum Oxides
. Graphite
- B8 Silicon Monexide
3 Conductive agent Graphite - -
g Styrene-butadiena rubber

4 Binder Polyvinylidene fluoride

5 Seperator Polyethylene - -

6 Electrolyte Organic Solvent -

7 > =

8 _

9 - _

10 - -
ITC-4-B-B06-B 2016-04-01
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The Table of Battery Fundamental Parameters

llem Rated Performance tem : Rated Parformance
Nominal capacity (Ah) 14.0 Nominal voltage(V) 36.0
Rated power(Wh) 504.00 Limited charge voltage(V) 42.0
4.36A(~40V) Maximum continous

Charge current(A) 4.0A(40~42V) charging current (A) 6.0

End charge currenf(mA) 500.0 Discharge current(A) 200
Cut-off voltage (V) 30.0 Call numbers 40

Maximum discharge current(A) 30A/5s Type of cellt(mm) Cylindricalp=<20

Permutation of cell 1084P Capacity of cell{Ah) 35

The Battery Electrical Connection Diagram
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Sample photograph-1

H'.l'al'l'.l' AT

-3 0. ..

s T

.Iilllil!ta i iTlEH=ar€:

ITC-4-B-B06-B 2016-04-01



Report ID: 20160462781 Page 5 of 31

Sample photograph-3
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Sample photograph-5

Sample photograph-6
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Sample photograph-7

BT-E8020 __ Lidon Batiery pack
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Sample photograph-9

Sampie photograph-10
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CQC Intime Testing Technology Co., Ltd

TEST REPORT

Test results
UN Recommendations on the Transport of Dangerous Goods, Manual of Tests and Criteria, Part III, sub-
section 38.3
Pass/Fail
Clause Test item Specification | Unit | Sample ID Test results Conclusio
n
Battery at first cycle in
fully charged state.
Group1
Test batteries shall be / Group2 p
stored at a pressure of Group3
11.6 kPa or less for at Groupd
least six hours at ambient No leak
temperature (20 £ 5°C). Ng vﬁm%gge No leakage
. No venting
Hg ?&s?jrs; mbly No disassembly
No ﬁrg No rupture
No fire
38.3.4.1 The open .
Altitude gircuit voltage liheopen cwch: uit voltage
simulation of each test of e_ach_test altery after
batery after testing is nof tess than
testing is not 90% of its voltage.
No mass ioss.
:;s‘ifsﬂ:zﬂagg% Test data is shown in
Battery after 50 cycles Mass Iosssllirr’zit Annex 1.
in fully charged state. 0.1%
o Group5
Test batteries shall be / Group6 P
stored at a pressure of Group?
11.6 kPa or less for at Group8
least six hours at ambient
temperature (20 + 5°C).
*When mass loss does not exceed the limited value, it shall be considered as "no mass loss".
ITC-4-B-B06-B 2016-04-01
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CQC Intime Testing Technology Co., Ltd

Test results

section 38.3

TEST REPORT

UN Recommendations on the Transport of Dangerous Goods, Manual of Tests and Criteria, Part I, sub-

Clause

Test item

Specification

Unit

Sample ID

Test results

Pass/Fail
Conclusio
n

38.3.4.2
Thermal
test

Battery at first cycle in
fully charged state.

Test batteries are to be
stored for at least six
hours at a test
temperature equal to
72+2°C, followed by
storage for at least six
hours at a test
temperature equal to -
40£2°C. The maximum
time interval between test
temperature extremes is
30 minutes. This
procedure is to be
repeated 10 times, affer
which all test baiteries are
to be stored for 24 hours
at ambient temperature
(20£5°C).

Battery after 50 cycles
in fully charged state.

Test batteries are to be
stored for at least six
hours at a test
temperature equal to
72+2°C, followed by
storage for at least six
hours at a test
femperature equal to -
40+2°C. The maximum
time interval between test
temperature extremes is
30 minutes. This
procedure is to be
repeated 10 times, after
which all test batteries are
to be stored for 24 hours
at ambient tlemperature
{20£5°C).

No leakage
No venting

No disassembly
No rupture

No fire

The open
circuit voltage
of each fest
battery after
festing is not
less than 90%
of its voltage,
Mass loss limit
0.1%.

Group1
Group?
Group3
Group4

Group5
Groupb
Group7
Group8

No leakage

No venting

No disassembly

No rupiure

No fire

The open circuit voltage
of each test battery after
testing is nof less than
90% of its voitage.

Ne mass loss.

Test data is shown in
Annex 2.

“When mass loss does not exceed the limited value, it shall be considered as "no mass loss".

ITCA4-B-B06-B

2016-04-01
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CQC Intime Testing Technology Co., Ltd

Test results

UN Recommendations on the Trans
section 38.3

TEST REPORT

port of Dangerous Goods, Manual of Tests and Criteria, Part ITI, sub-

Clause

Test item

Specification

Unit

Sample ID

Test results

Pass/Fail
Conclusio
n

38.34.3
Vibration

Battery at first cycle in
fully charged state.

Batteries are firmly
secured to the platform of
the vibration machine
without

distorting the cells. The
vibration shall be a
sinusoidal waveform with
a logarithmic sweep
between 7 Hz and 200 Hz
and back to 7 Hz
traversed in 15 minutes.
This cycle shall be
repeated 12 times for a
total of 3 hours for each of
three mutually
perpendicular mounting
positions of the cell. One
of the directions of
vibration must be
perpendicular to the
terminal face.

The logarithmic frequency
sweep is as follows: from
7 Hz a peak acceleration
of 1 gn is maintained
until18 Hz is reached. The
amplitude is then
maintained at 0.8 mm (1.6
mm total excursion) and
the frequency increased
unfil a peak accelaration
of 8 gnocours
(approximately 50 Hz). A

'peak acceleration of 8 g,

is then maintained until
the frequency is
increased to 200 Hz.

No leakage
No venting

No disassembly
No rupture

No fire

The open
circuit voltage
of sach fest
battery after
testing is not
less than 90%
of its voltage,
Mass loss imit
0.1%.

Group1
Group2
Group3
Groupd

No leakage

No venting

No disassembly

No rupture

No fire

The open circuit voltage
of each test battery after
testing is not less than
90% of its valtage

No mass loss.

Test data is shown in
Annex 3,

*When mass loss does not exceed the limited value, it shall be considered as "no mass loss",

ITC-4-B-B06-B

2016-04-01
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CQC Intime Testing Technology Co., Ltd

Test resuiis

section 38.3

TEST REPORT

UN Recommendations on the Transport of Dangerous Goods, Manual of Tests and Criteria, Part III, sub-

Clause

Test item

Specification

Unit

Sample ID

Test results

Pass/Fail
Conclusio
n

38.3.4.3
Vibration

Battery after 50 cycles
in fully charged state.

Batteries are firmiy
secured to the platform of
the vibration machine
without

distorting the cells. The
vibration shall be a
sinusoidal waveform with
a logarithmic sweep
between 7 Hz and 200 Hz
and back to 7 Hz
traversed in 15 minutes.
This cycle shall be
repeated 12 times for a
fotal of 3 hours for sach of
three mutually
perpendicular mounting
positions of the cell. One
of the directions of
vibration must be
perpendicular to the
terminal face.

The logarithmic frequency
sweep is as follows: from
7 Hz a peak acceleration
of 1 gn is maintained
until18 Hz is reached. The
amplitude s then
maintained at 0.8 mm (1.6
mm total excursion} and
the frequency increased
until a peak acceleration
of 8 gnoccurs
(approximately 50 Hz). A
peak acceleration of 8 gn
is then maintained until
the frequency is
increased to 200 Hz.

No leakage

No venting

No disassembly
No rupture

No fire

The open
circult voltage
of each test
battery after
testing is not
less than 90%
of its voltage,
Mass loss limit
0.1%.

/

Groupb
Groupb
Group?
Group8

No leakage

No venting

No disassembly

No rupture

No fire

The open circuit voltage
of each test battery after
testing is not less than
90% of its voltage

No mass loss .

Test data is shown in
Annex 3.

*When mass loss does not exceed the limited value, it shall be considered as "no mass loss™.

ITC-4-B-B06-B
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CQC Intime Testing Technology Co., Ltd

TEST REPORT

Test results
UN Recommendations on the Transport of Dangerous Goods, Manual of Tests and Criteria, Part ITI, sub-
section 38.3
Pass/Fail
Clause Test item Specification | Unit | Sample ID Test results Conclusio
n
Battery at first cycle in
fully charged state.
Test batteries shall be
secured to the testing
machine by means of a
rigid mount which will mo Ieakgge
support all mounting ° vgntmg No leak_age
surfaces of each test No disassembly No vgntlng
battery. No rupture No disassembly
Each battery shall be 1[\_1;13 flie Group1 mo ;upture
18.3.4.4 subjected to a half sine 1e open Group?2 ofire
3.4, circuit voltage The open circutt voltage
Shock shock of peak of each test / Group3 of each test battery after P
acceleration of 150 g, and b Group4 A #4
pulse duration of 6 att_ery lafter testing is not less than
miliseconds testing is not 90% of its voltage.
Each batt ery. shall be less than 90% No mass Iqss . .
subjected to three shocks of its voltaqe,_ Test data is shown in
in the positive direction gfl ?;s ossliimit Annex 4.
followed by three shocks | - ™
in the negative direction
of three mutually
perpendicular mounting
positions of the battery for
a total of 18 shocks.
*When mass loss does not exceed the limited value, it shall be considered as "no mass loss".
ITC-4-B-B06-B 2016-04-01
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CQC Intime Testing Technology Co., Ltd

TEST REPORT

Test resuits
UN Recommendations on the Transport of Dangerous Goods, Manual of Tests and Criteria, Part 111, sub-
section 38.3
Pass/Fail
Clause Test itern Specification | Unit | Sample ID Test results Conclusio
n
Battery after 50 cycles
in fully charged state.
Test batteries shall be
secured to the testing
machine by means of a
rigid mount which will | 1\0 1eakage
. No venting No leakage
support al mounting No disassembly No venting
surfaces of each test ;
battery. :o ;upture No disassembly
Each battery shall be 0 fire Nojplure
. ; The open Groupd | Nofire
subjected to a half sine L .
38.3.44 circuit voltage Group6 | The open circuit voltage
shock of peak / P
Shock . of each test Group? | of each test battery after
acceleration of 150 g, and R
. battery after Group8 | testing is not less than
pulse duration of 6 o 0
o testing is not 90% of its voltage.
milliseconds. less than 90% N |
Each battery shall be €ss tnan =B omassloss.
y of its voitage, Test data is shown in
subjected to three shocks Mass loss limit Annex 4
in the: positive direction 0.1% )
followed by three shocks | = "
in the negative direction
of three mutually
perpendicular mounting
positions of the battery for
a total of 18 shocks.
*When mass loss does not exceed the limited valus, it shall be considered as "no mass loss".
2016-04-01
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CQC Intime Testing Technology Co., Lid

TEST REPORT

UN Recommendations on the Transport of Dangerous Goods, Manual of Tests and Criteria, Part II1, sub-

Clause

Test item

Specification

Unit

Sample D

Test results

Pass/Fail
Conclusio
n

38.3.4.5

External
short
circuit

Battery at first cycle in
fully charged state.

The cell or battery to be
tested shall be
temperature stabilized so
that its external case
temperature reaches
55+2°C and then the cell
or battery shall be
subjected to a short circuit
condition with a tota
external resistance of less
than 0.1 ohm at 55 +2°C.
This short circuit condition
is continued for at least
one hour after the cell or
battery external case
temperature has returned
to 55£2°C.

The battery must be
observed for a further six
hours for the test to be
concluded.

External
temperature
does not
exceed 170°C.
No disassembly
No rupture

No fire

Groupt
Group2
Group3
Group4

External temperature

does not exceed 170°C.

No disassembly

No rupture

No fire

Test data is shown in
Annex 5.

ITC-4-B-B06-B
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section 38.3
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CQC Intime Testing Technology Co., Ltd

TEST REPORT

UN Recommendations on the Transport of Dangerous Goods, Manual of Tests and Criteria, Part III, sub-

Clause

Test item

Specification

Unit

Sample ID

Test results

Pass/Fail
Conclusio
n

38.3.45
Externai
short
circuit

Battery after 50 cycles
in fully charged state.

The ¢ell or battery to be
tested shall be
temperature stabilized so
that its external case
temperature reaches
55+2°Cand then the cell
or battery shall be
subjected to a short circuit
condition with a total
external resistance of less
than 0.1 ohm at 55 £2°C.
This short circuit condition
is continued for at least
one hour after the cell or
battery extemal case
temperature has returned
to 55+2°C.

The battery must be
observed for a further six
hours for the test to be
concluded.

External
temperature
does not
exceed 170°C.
No disassembly
No rupture

No fire

Group5
Group6
Group7
Group8

External temperature

does not exceed 170°C.

No disassembly

No rupture

No fire

Test data is shown in
Annex 5.

ITC-4-B-B06-B
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CQC Intime Testing Technology Co., Ltd

Test results

UN Recommendations on the Trans

section 38.3

TEST REPORT

port of Dangerous Goods, Manual of Tests and Criteria, Part ITI, sub-

Clause

Test item

Specification

Unit

Sample
ID

Test results

Pass/Fail
Conclusio
n

38.3.46
Impact

Cell at first cycie at 50%
of the design rated
capacity,

The sampie cell or
component cell is to be
placed on a flat smooth
surface. A 15.8 mm +
0.1mm diameter, at least
& cm long, or the longest
dimension of the cel,
whichever is greater, Type
316 stainless steel bar is
to be placed across the
cenfre of the sample. A 9.1
kg & 0.1 kg mass is to be
dropped from a height of
61+ 25cm at the
intersection of the bar and
sample in a controlled
manner using a near
frictionless, vertical sliding
track or channel with
minimal drag on the
falling mass. The vertical
track or channel used to
guide the falling mass shall
be criented 90 degrees
from the horizontal
supporting surface.

The test sample is to
be impacted with its
longitudinal axis parallel to
the flat surface and
perpendicular to the
longitudinal axis of the
15.8mm £ 0.1mm
diameter curved surface
lying across the centre of
the test sample. Each
sample fs to be subjected
to only a single impact. The
battery must be observed
for a further six hours for
the test to be concluded.

External
temperature
does not
exceed 170°C.
No
disassembly
No fire

1%
2#
i#
4%
5#%

External temperature

does not exceed 170°C.

No disassembly

No fire

Test data is shown in
Annex 6.

*: Component Cells Of Battery,

ITC-4-B-B05-B
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CQC Intime Testing Technology Co., Ltd

TEST REPORT
Test resuits

UN Recommendations on the Transport of Dangerous Goods, Manual of Tests and Criteria, Part 111, sub-
section 38.3

Pass/Fail

Clause Test item Specification | Unit | Sample ID Test results Conclusio
n

Battery at first cycle
in fully discharged
state.

The charge current
shall be the twice the
manufactures
recommended
maximum continuous
charge current. The
minimum voltage of the
test shall be follows:

(8) When the
manufactures
recommended
charge voltage is
not more than
18V, the minimum
voltage of the test
shall be the lesser Groupt0 No disassembiy

38.34.7 oftwo times the | No disassembly / Grount] No fire

Overcharge maximum charge | No fire Group12 Test data is shown in

voltage of the p Annex7
battery or 22V.

{b) When the
manufactures
recommended
charge voltage is
more than 18V,
the minimum
voltage of the test
shali be 1.2 times
the maximum
charge voltage.

Tests are to be

conducted at ambient

temperature. The
duration of the test
shall be 24 hours. The
test sample shall be

observed for a further 7

days.

Group 9

ITC-4-B-B056-B 2016-04-01
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CQC Intime Testing Technology Co., Ltd

TEST REPORT

UN Recommendations on the Transport of Dangerous Goods, Manual of Tests and Criteria, Part I, sub-

Page 19 of 31

Clause

Test item

Specification

Unit

Sample ID

Test resuits

Pass/Fail
Conclusio
h

38.34.7
Overcharge

Battery after 50
cycles in fully
charged state.

The charge current
shall be the twice the
manufactures
recommended
maximum continuous
charge current. The
minimum voltage of the
test shall be follows:

(c} When the
manufaciures
recommeanded
charge voltage is
rniot more than
18V, the minimum
voltage of the test
shall be the lesser
of two times the
maximurn charge
voltage of the
battery or 22V,

(d) When the
manufactures
recommended
charge voltage is
more than 18V,
the minimum
voltage of the test
shall be 1.2 times
the maximum
charge voltage.

Tests are to be

conducted at ambient

temperature. The
duration of the test
shall be 24 hours. The
test sample shall be

observed for a further 7

days.

No disassembly
No fire

Group13
Group14
Group15
Group16

No disassembly

No fire

Test data is shown in
Annex 7

ITC-4-B-B06-B

2016-04-01




Report ID: 2016046J2781

Test resuits

section 38.3

CQC Intime Testing Technology Co., Ltd

TEST REPORT

UN Recommendations on the Transport of Dangerous Goods, Manual of Tests and Criteria, Part 11, sub-

Page 20 of 31

Clause

Test item

Specification

Unit

Sample ID

Test results

Pass/Fail
Conclusio
n

38.3.4.8
Forced
discharge

Battery at first cycle
in fully discharged
state.

Each cell shall be
forced discharged at
ambient temperature by
connacting it in series
with a 12V D.C. power
supply at an initial
current equal to the
maximum discharge
current specified by the
manufacturer.

The specified discharge
current is to be
obtained by connecfing
a resistive lpad of the
appropriate size and
rating in series with the
test cell. Each cell shall
be forced discharged
for a time interval {in
hours) equal to its rated
capacity divided by the
initial fest current {in
ampere).

The test sample shall
be observed for a
further 7 days.

No disassembly
No fire

6154

No disassembly

| No fire

Test data is shown in
Annex 8

*: Component Cells Of Battery.

ITC-4-B-B06-B

2016-04-01
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Test results
UN Recommendations on the Trans
section 38.3

CQC Intime Testing Technology Co., Ltd

TEST REPORT
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port of Dangerous Goods, Manual of Tests and Criteria, Part [T, sub-

Clause

Test item

Specification

Unit

Sample ID

Test results

Pass/Fail
Conclusio
n

38.3.4.8
Forced
discharge

Battery after 50
cycles in fully
charged state,

Each cell shall be
forced discharged at
ambient temperature by
connecting itin series
with a 12V D.C. power
supply at an initial
current equal to the
maximum discharge
current specified by the
manufacturer,

The specified discharge
current is to be
obtained by connecting
a resistive load of the
appropriate size and
rating in series with the
test cell. Each cell shall
be forced discharged
for a time interval (in
hours} equal to its rated
capacity divided by the
initial test current (in
ampers),

The test sample shall
be observed for a
further 7 days.

No disassembly
No fire

16#-25#

No disassembly

No fire

Test data is shown in
Annex 8

*: Component Cells Of Battery.

ITC-4-B-B0G-B
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TEST REPORT
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List of Test Equipment
No Test Equipment Equipment Model | Equipment No Expiiypatgiof Remarks ()
quip Calibration
1 Low Pressure Chamber 3152 [TCS1206013 2016.07.30 v
2 Thermal Shock Chambers PHV1512-DW ITCB13012 2016.10.08 Yy
Electric Vibration Test
3 System HV-300-D-25 [TCEN07007 2016.08.03 N
4 Battery Shock Tester H-V-100 ITCEN07008 2016.08.03 wl
High Temperature Explosion- )
5 oroof Chamber SPHH-101 ITCS06031 2016.11.22 \l
6 Electric Vehicle Battery BNT100-0100ME |  ITCB13010 2016.08.23 N
Tester
7 E‘“‘”ﬂ’;"g" Battery BNT100-0100ME | ITCB13011 2016.08.23 y
Temperature Recorder Mv2020 ITCS11100001 2016.09.06 <
Digttal Multicenter FLUKE177 [TCS06060-3 2016.08.13 v
10 Battery '"{g;?:r' resistance BT3563 ITCB14001 2016.08.13 v
11 Battery Impact Tester H-FZ-500 iTCENO7008 2017.04.20 v
. - CT-3008W-
12 High-precisicn battery tester 20VEANTE ITCS110201 2016.08.03 v
. " CT-3008W-
13 High-precision batiery tester 2OVEANTF ITCS110203 2016.08.03 v
14 Electronic Scale BCS-ACSC-30 ITCS11030 2016.11.07 v
ITC-4-B-B06-B 2016-04-01
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CQC Intime Testing Technology Co., Ltd
TEST REPORT
Annex 1. Altitude Simulation
. Mass
I U B~ N~ i I Il
OCV, (V) M1 (g) OCVa (v} | M:(V) M)
. - B : Ma(%3)
Group 1 mﬁ’ﬁg‘;‘g s | 4135 | 26735 | 4134 | 26735 | 99.98% |0000% | -
Group 2 fuflj;sghcg’g‘: ’ 41.24 2689.5 | 4124 | 2689.5 | 100.00% | 0.000% -
Group 3 fuitséhcggz 4 | 4123 | 26860 | 4123 | 2686.0 | 100.00% | 0.000% | -
Group 4 fuigsérfgféi g | 4122 | 26825 | 4121 | 26825 | 90.98% |0000% | -
Group 5 ﬁﬁﬁ;iﬂ;‘é‘iﬁs 4135 | 26755 | 41.34 | 26755 | 99.98% |0.000% | -
Group 6 Aéﬁ;iﬂ%ﬂgs 4130 | 26565 | 41.30 | 26565 | 100.00% | 0.000% | -
Group 7 Aﬁﬁ;iﬁ;’éﬂgs’ 4134 | 26820 | 41.33 | 26820 | 99.98% | 0.000% -
Group 8 A{fﬁ;gﬂ%‘iﬁs 4124 | 26825 | 4123 | 26825 | 90.98% |0.000% | -
Remarks:
NL: Noleakage NV: No Venting ND: No Disassembly NR: No Rupture NF: No Fire
LK: Leakage VNT: Venting DSM: Disassembly RUP: Rupture FR: Fire
ITC-4-B-B06-B 2016-04-01
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CQC Intime Testing Technology Co., Ltd

TEST REPORT

Annex 2. Thermal Test

Page 24 of 31

Mass
Battery Before Before After After OCVyf T
No Condition Test Test Test Test OCVy (M- B,)/ Remarks
ocvi(y) | Milg | oovev) | MW (%) 2:0)
‘ M.(%)
First cycle
Group 1 fully charged 41.34 2673.5 41.02 2673.0 | 99.23% | 0.019% -
First cycle
Group 2 fully charged 41.24 2689.5 40.95 2689.0 | 99.30% | C0.019% -
First cycle
Group 3 fully charged 41.23 2686.0 40.96 2685.0 | 99.35% | 0.037% -
First cycle .
Group 4 fully charged 41.21 2682.5 40.91 2681.5 | 99.27% | 0.037% -
After 50 cycles 4 o
Group 5 fully charged 41.34 2675.5 41.01 2675.0 | 99.20% | 0.019% -
After 50 cycles o "
Group 6 fully charged 41.30 2856.5 41.01 2656.0 | 99.30% | 0.019% -
After 50 cycles
Group 7 fully charged 41.33 2682.0 41.01 2681.0 | 99.23% | 0.037% -
After 50 cycles g
Group 8 fully charged 41.23 2682.5 40.93 2682.0 ) 99.27% | 0.019% -
Remarks:
NL: Noleakage NV: NoVenting ND: NoDisassembly NR: No Rupture NF: No Fire
LK: Leakage VNT: Venfing DSM: Disassembly RUP: Rupture FR: Fire
ITC-4-B-B06-B 2016-04-01
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Annex 3. Vibration
[ on L Mass
DO - B B . P ol
ocVi(Y) | Mi(g) | OCV(V) | M.(v) ML)/
M:(%)
Group 1 fu?ﬁfggi g | #4102 | 26730 | 4101 | 26730 | 9v.08% |0.000% | -
Group 2 fui';sérfggg g | 4095 | 26890 | 4004 | 2689.0 | 99.98% |0.000% | -
Group 3 fuf,‘ﬁhcggg g | 4096 | 26850 | 4096 | 26850 | 100.00% |0.000% | -
Group 4 fu';';s;}fg’gi o | 4091 | 26815 | 4090 | 26815 | 99.98% |0.000% | -
Group 5 ﬁﬁﬁ;iﬂ:ﬁgs 41.01 | 26750 | 41.00 | 26750 | 99.98% |0.000% | -
Group 6 ﬁgﬁ;iﬂ;’;‘iﬁs 41.01 | 26560 | 41.00 | 26560 | 99.98% |0.000% | -
Group 7 ﬁﬁﬁ;iﬂ?’j‘;ﬁs 4101 | 2681.0 | 41.01 | 26810 | 100.00% | 0.000% | -
Group 8 Afgﬁyiﬂ:é‘gzs 4093 | 20820 | 4092 | 26820 | 90.98% |o0.000% | -
Remarks:
NL: Noleakage NV: NoVenting ND: No Disassembly NR: No Rupture NF: No Fire
LK: Leakage VNT: Venting DSM: Disassembly RUP: Rupture FR: Fire
ITC-4-B-B06-B 2016-04-01
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Mass
Before Before After After Loss
o Cgﬁgletgn Test Test Test Test og\(;vgk) (Mz- Remarks
OCVi (V) Mi(@) | OCV2(V) | M2(V) ! M)/
Mi(%)
First cycle
Group 1 fully charged 41.01 2673.0 41.00 2673.0 99.98% | 0.000% -
First cycle -
Group 2 fully charged 40.94 2689.0 40.94 2680.0 | 100.00% | 0.000% -
First cycle o
Group 3 fully charged 40.96 2685.0 40.95 2685.0 99.98% | 0.000% -
First cycle - d _
Group 4 fully charged 40.90 2681.5 40.90 2681.5 | 100.00% | C.000%
After 50 cycles
Group 5 fully charged 41.00 2675.0 40.98 2675.0 99.98% | 0.000% -
After 50 cycles o
Group 6 fully charged 41.00 2656.0 41.00 2656.0 | 100.00% | 0.000% -
After 50 cycles B g a
Group 7 fully charged 41.01 2681.0 41.00 2681.0 99.98% | 0.000%
After 50 cycles
Group 8 fuily charged 40.92 2682.0 40.91 2682.0 99.98% | 0.000% -
Remarks:
NL: Noleakage NV: NoVenting ND: Mo Disassembly NR: No Rupture NF: NoFire
LK: Leakage VYNT: Venfing DSM: Disassembly RUP: Rupture FR: Fire
ITC-4-B-B06-B 2016-04-01
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Annex 5. External Short Circuit

. imitial Max

No Battery Condition Voltage (V) Temperature Temperature Remarks
| AT e
Group 1 mﬁ;;séﬁg%‘; ; 41.00 55.1 55.6 =
Group 2 m’ﬁﬁ;’gz ’ 40.94 55.1 55.8 -
Group 3 m’;‘fg;ggg ] 40.95 55.2 55.4 =
Group 4 m’;‘ﬁ;ggg S 40.90 55.1 55.8 _
Group 5 ’”}Eﬁ;iﬁ;’é‘:ﬁs 40.99 552 55.7 =
Group 6 Aﬁﬁ; iﬂ:r’éﬂgs 41.00 55.1 55.6 -
Group 7 Afﬁﬁ;i%‘:zs 41.00 55.1 55.5 _
Group 8 ﬁﬁﬁ;iﬂ;’ggj 40.91 55.1 55.8 _
Remarks:

NL: Noleakage NV: No Venting ND: No Disassembly NR: No Rupture NF: No Fire
LK: Leakage VNT: Venting DSM: Disassembly RUP: Rupture FR: Fire
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Annex 6. Impact

Initial Max
No Battery Condition Voltage (V) Temperature Temperature Remarks
() (€)
; ——
1 First cycle in §0/o rated 3 463 25.0 113.2 B
capacity
2 First cycle in 50% rated 3.464 248 376 B
capacity
First cycle in 50% rated
3 capaclty 3.464 24.5 90.3 -
First cycle in 50% rated
4 capacity 3.462 24.5 100.3 —
First cycle in 50% rated :
5 capacity 3.462 251 117.0 -
Remarks:
NL: Noleakage NV: NoVenfing ND: No Disassembly NR: NoRupture NF: No Fire
LK: Leakage VNT: Venting DSM: Disassembly RUP: Rupture FR: Fire
ITC-4-B-B06-B 2016-04-01
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Annex 7. Overcharge

- Initial Max - :
No Battery Condition Voltage (V) Temperature Temperature Remarks
. {C) (€}

First cycle in fully

9 Group charged 41.31 23.3 24.8 -
First cycle in fully

10 Group charged 41.23 23.3 245 -
First cycle in fully

11 Group charged 41.26 23.2 249 -
First cycle in fully

12 Group charaed 41.30 23.3 246 -
After 50 cycles in

13 Group fully charged 41.31 23.3 24.5 -
After 50 eycles in

14 Group fully charged 41.27 23.3 245 -
After 50 cycles in

15 Group fully charged 41.26 23.2 24.8 -
After 50 cycles in

16 Group fully charged 41.29 233 247 -

Remarks:

NL: Noleakage NV: NoVenting ND: No Disassembly NR: No Rupture NF: No Fire

LK: Leakage WNT: Venting DSM: Disassembly RUP: Rupture FR: Fire
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Initial Max
No Battery Condition Voltage (V) Temperature Temperature Remarks
() )y
First cycle in fully
6# charged 3.261 233 84.8 -
73 First cycle in fully 2 260 233 76.3 3
charged
First cycle in fully B
B# charged 3.217 23.3 B3.5
First cycle in fully
o# charged 3.194 23.2 73.9 -
First cycle in fully
10%# e 3.198 23.2 84.8 -
First cycle in fully N
1M# charged 3.203 23.2 78.2
First cycle in fully N
124 charged 3.172 . 233 776
First cycle in fully
13# charged 3.260 23.3 892 -
First cycle in fully
144 charged 3.185 233 86.3 -
First cycle in fully _
15# charged 3.199 23.2 76.3
Remarks:
NL: Noleakage NV: NoVenting ND: No Disassembly NR: NoRupture NF: NoFire
LK: Leakage VNT: Ventng DSM: Disassembly RUP: Rupture FR: Fire
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initial Max
No Battery Condition Voltage (V) Temperature Temperature Remarks
: . ‘ (C) ()
16t Af;ﬁnfgh‘g’ggg U 3.260 23.3 84.2 -
17# Afﬁﬁﬂfghﬁgg n 3.261 23.3 84.9 B
18# Afiﬁﬂfﬂh?rﬂii D 3.262 232 75.2 N
198 Af}ﬁﬁfgh"ggzg Iy 3.308 23.2 86.7 =
204 Af:ﬁ{[fghcgggg o 3.261 23.3 78.8 i
o | A fghcggzg In 3.208 232 79.3 -
201 Af:ﬁhfg%‘;gj in 3.264 23.3 82.3 .
234 Af}ﬁlrl fg;ggzz in 3.256 23.2 86.5 -
244 Af}ﬁ[‘fg;gggg in 3.255 23.2 76.2 .
25 Af}fﬁﬁfgg%:g in 3.263 23.2 88.6 -
Remarks:
NL: Noleakage NV: NoVenting ND: No Disassembly NR: NoRupture NF: No Fire
LK: Leakage VNT:. Venting DSM: Disassembly RUP: Rupture FR: Fire
Unless otherwise stated, Al of the above tests were conducted at 20 + 5 °C .
—FEnd—
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